INTRODUCTION
remaining wild-type copy 6, 7 . Previous work has identified mutants linked with 7 0 inherited and de-novo FH-related conditions, including cancer 8 -most notably, the mutations with CA atoms within 6 Å of any hinge residue as potentially LOF through
disruption of the protein quaternary structure.
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Overall, we find that mutations near to either the binding site, or a hinge region of the 1 9 8
protein are likely to disrupt or alter the protein function. We find that, from the FH 1 9 9 mutation database, a significant proportion of mutations can be classed as either protein structure are classified as "hinge-associated", and we find 7 of the 30 (23%) equilibrium molecular dynamics simulation. High-Throughput mutational stability screen of FH in silico
To study how mutations that are not near the binding site or hinge regions may have
effects on the structure of the protein, we sought to generate predicted mutational between the two methods to study each potential mutant. We chose to utilize the 2 3 5
FoldX method 10, 11 , and the Rosetta cartesian_ddg method 12,13 , (hereafter described To perform mutant calculations, the pdb structure 5upp was first relaxed using the Overall, we define a scheme for classifying mutations into different categories of or destabilizing (including combinations of disruptive mutation types) To study the accuracy of our classification we chose to interrogate all mutations
within the FH mutation database. We classed all mutations within the database as
either loss of function (LOF), benign, or of unknown functional effect. In total 34
mutations had a known (or implied) functional effect, whilst 73 were classified as unknown (Supplementary Table 2 ). We sought to validate our functional classifications (binding site associated, hinge associated, or destabilizing) against
the mutations that are known to be LOF (Figure 5 B) . We find that 24 out of 30
(80%) mutations are correctly classified as LOF, and 3 out of 4 (75%) are correctly demonstrates a new perspective, as it explicitly models every potential mutation in a field such as molecular dynamics simulations to further study mutations of interest. catalytic activity of FH. In particular we find that addition of hinge altering mutations evidence that site B can alter catalytic activity of the enzyme 33 . This is reinforced by
